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Science Objectives

 Threshold Geological Criteria:

— Presence of hydrothermal sediments
Presence of aqueous phases in outcrop
Noachian/Early Hesperian age
Presence of igneous rocks
Not a Special Region

* Potential Qualifying Geological Criteria:

Standing bodies of water and/or fluvial activity
Assemblages of secondary minerals of any age.

Presence of former water ice, glacial activity or its deposits.
lgneous rocks of Noachian age/megabreccia.

Volcanic unit of Hesperian or Amazonian

Probability of samples of opportunity

Potential for resources for future human mission
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Testable Hypotheses in Nili Patera
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Pinpointing Habitability

Formation environment Sinter Hot springs
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Pinpointing Habitability
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Hi-Res Landing Site Coverage

CRISM L-detector HiRISE




Landing Site Safety

500 m Elevation Mask

Location:
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Elevation
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Slopes (CTX DEM)
— Average: 2.52°
— Std. Dev.:2.09°

Terrain
— Lava flows




Landing Site Safety

Location: S—— d'g S' C Slps

— 9.07°N, 67.4°E
Elevation

— 475m-99m
— Mean: 208 m

— Std. Dev.: 58m

Slopes (CTX DEM)
— Average: 2.52°
— Std. Dev.:2.09°

Terrain
— Lava flows







-'h-:-

i CTX Slope R
-"; -25 -47 e-:.rfmn

o
.
'|'

.'I et

o




Landing Site Safety

Location:

— 9.07°N, 67.4°E
Elevation

— 475m-99m

— Mean: 208m
— Std. Dev.: 58m

Slopes (CTX DEM)
— Average: 2.52°
— Std. Dev.:2.09°

Terrain
— Lava flows

Sample HiRISE Landing Terrain

-,

ESP_016905_1890




























/

' Xeno I Ith Pé‘tﬁntla'l




Calibrating Crater Statistics

m  Syrtis/Nili Patera (400 km radius around caldera), N=1519

m  Good statistics, broad area, but sufficiently large to not capture all
resurfacing (i.e., younger 10-m flows) in some area.
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Calibrating Crater Statistics

m At smaller scales: more diversity in age (e.g., individual flows
from Early or Mid Amazonian).

Over lifetime of mission,
potentially could get multiple
well-defined “age-frequency”
pairs at different ages.

1.23-337 A [ 337361 H

05 011459 1891 XI 09N292W Platz et al.. 2014



Spectral Confirmation

McSween et al., 2009

Dominant mineralogy

I OL-HCP-LCP
I Hcp-Lcp
I oL-cp

Nili Patera

A ,__ GRS assumes
Gusev average Na/K Trachyts .
— s Rhyolite
rachy-
| Basaltic andfe‘sute_ Cilaey
® Rock RAT

. Rock brush
q 61— ® Soil
R _ W
o Foidite Pathfinder rock
¥ Meridiani Martian meteorites
5 soills\ ® Basaltic shergottite
o ® Ol-phyric shergottite
z 3 L O Lherzolitic shergottite

| Picrobasalt # Nakhiite

Pathfinderi >|*
30”37; Ld e - TES point density
. 5 ‘%. ) :
8 i Co IOO& “ Bolunce r°|°k | | 110 20 3050
35 45 55 65 75
SiO, (wt. %)

Pandorae Fretum

10

Wavelength (um) 24

0.99

Emissivity

0.98

0.97 1 — Ock 3371 Ratio

Syrtis

— Syrtis Rep. Shape/5% EPF surface dust

:

E'



Science Objectives

 Threshold Geological Criteria:

v’ Presence of hydrothermal sediments
v’ Presence of aqueous phases in outcrop
v Noachian/Early Hesperian age

v’ Presence of igneous rocks

v Not a Special Region

* Potential Qualifying Geological Criteria:

— Standing bodies of water and/or fluvial activity

v' Assemblages of secondary minerals of any age.

— Presence of former water ice, glacial activity or its deposits.
— lgneous rocks of Noachian age/megabreccia.

v" Volcanic unit of Hesperian or Amazonian

v' Probability of samples of opportunity

v’ Potential for resources for future human mission
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